Cortical blood flow changes during spreading depression in cats.
Changes in cortical blood flow and cerebrovascular activity occurring during and after cortical spreading depression (CSD) were studied in alpha-chloralose-urethan-anesthetized cats. CSD was induced by superficial cortical pinprick, and laser-Doppler velocimetry (LDV) was used to measure cerebral blood flow (CBFLD). CSD resulted in a wave of cortical hyperemia during which there was a 215 +/- 48% peak increase in cortical blood flow that lasted for 2.7 +/- 0.4 min. This hyperemic phase was followed by prolonged cortical oligemia, with a reduction in flow of 20 +/- 4% at 1 h and 28 +/- 4% at 2 h. After CSD, cerebrovascular reactivity to the inhalation of CO2 was abolished and did not fully recover for at least 10 h. Spontaneous vasomotor activity in the cerebral microcirculation was significantly decreased after CSD, and autoregulation of cortical blood flow in response to hypotension was preserved. The abnormal cerebrovascular reactivity seen after CSD in the gyrencephalic cortex of the cat has possible significance for human migraine with aura.